IEEE 802.15.4a Task Group is defining an specifications, sixteen of them are of length 127 and the rest ultra low power consumption and low cost radio for Wireless are of length 31. The use of such preamble sequences, Personal Area Networks (WPANs) applications using Ultratogether with the impulse nature of UWB signals, ensures a wideband (UWB) technology with high precision ranging robust structure is in place to facilitate ranging.
lengths have been proposed and adopted in the IEEE 802. 15.4a It is important to note that for some applications, the specification for ranging. In order for a IEEE 802.15.4a low range information may be critical or sensitive within a cost UWB device to support multiple frequency bands across system. As such, it is reasonable that we seek to protect this the available spectrum and ranging features, as many as information as well as safeguard the integrity of the ranging twenty-four ternary sequences is required. A sizeable amount traffic itself. The specifications define a ranging mode of memory is needed to store the codes. In this paper, we called "Private Ranging" to facilitate this. In order for an propose a method to generate the ternary codes using linear IEEE 802.15.4a UWB device to operate in multiple feedback shift registers (LFSRs) as and when it is required, frequency bands and support Private Ranging, it must be resulting in significant memory savings. The ranging able to select one of the sixteen 127-chip ternary codes as performance using the proposed ternary preamble sequence is preamble for transmission and reception when required. As evaluated through simulation. a result, a look-up properties. Specifically, the autocorrelation of the preamble Consequently, the ternary preamble is designed such that it sequences should have a large value when the sequence is enables common signaling amongst the various radios exactly correlated and zeros elsewhere. There should also be deployed in a network. Furthermore, in order to facilitate minimal cross-correlation between different preamble ranging, the preamble should have a single autocorrelation sequences. A family of sequences that has such properties is peak value and zeros elsewhere for the different receiver the Perfectly Balanced Ternary Sequence (PBTS) [4] which architectures. The codes should also have minimal crosshas been proposed and adopted in the IEEE 802.1 5.4a low correlation so as to support simultaneous operating piconets. rate WPANs specifications as the preamble sequences.
The PBTS codes satisfy the above requirements. and "Os" in the ternary code to "+ls" and "-Is" respectively. Figure 1 illustrates the periodic autocorrelation function for Private Ranging is similar to Standard Ranging except the first ternary code in Table 1 76  185  122  2  137  99  143  106  157  101  3  241  90  247  123  253  31  4  167  117  143  42  137  109  5  157  72  203  100  239  70  6  203  96  143  1  191  50  7  247  32  131  106  145  124  8  171  126  185  115  191  122  9  193  73  157  47  241  25  10  145  99  185  83  241  43  11  143  90  191  71  239  49  12  229  87  241  42  145  91  13  185  72  211  75  247  102  14  211  48  241  76  253  110  15  239  8  137  124  193  109  16  213  126  157  83  253 The hardware savings for the LFSR generation ofthe the about 1k bits which represents a savings of about 3k when shorter ternary code is not significant compared to a LUT compared to using a LUT memory of about 4k (16x127x2) method of storing the codes and is mentioned here for to store all the ternary codes. completeness sake. B. 31-Chip Ternary Codes Generation IV. SIMULATION RESULTS AND DISCUSSIONS The 31-chip ternary codes can also be generated by a A. Simulation Scenario and Performance Parameters similar LFSR configuration. Figure 5 
